In total, three sesquiterpene pyridine alkaloids, including two new compounds and a triterpene, were isolated from the n-hexane extract of the stem barks of Hippocratea excelsa. The structures of these compounds were elucidated by spectroscopic methods. Pristimerin, a naturally occurring triterpenoid, exhibited cytotoxicity against L1210 cells.
revealed the presence of nine methyl carbons, two methylene carbons, seventeen methine carbons, and fifteen quaternary carbons, including eight carbonyl carbons. These spectral data suggested that compound 1 is possibly a sesquiterpene pyridine alkaloid. The HMBC spectrum of 1 exhibited cross peaks between the proton signal at δ H 4.87 (H-3) and the signal at δ C 173.9 (C-11′), and between those at δ H 3.73 as well as 6.06 (H-15) and δ C 168.2 (C-12′), indicating that the 4-(2-carboxy-1-methylpropyl) nicotinic acid moiety should be connected at C-3 and C-15 in the β-dihydroagarofuran skeleton. The O-isobutyloyl group was located at C-11 as the HMBC spectrum of 1 ( Figure 2) . These results and the coupling constants of protons on the β-dihydroagarofuran skeleton indicated that the relative stereochemistry of the acyloxyl and hydroxyl groups is possibly related to the 1α, 2α, 3β, 4β, 5β, 7α, and 8α configurations. Thus, the structure of 1 was confirmed, as shown in Figure 3 . (Table 1) revealed the presence of ten methyl carbons, two methylene carbons, eighteen methine carbons, and fifteen quaternary carbons, including eight carbonyl carbons. These spectral data suggested that compound 2 should be a sesquiterpene pyridine alkaloid.
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The HMBC spectrum of 2 exhibited cross peaks between the proton signal at δ H 4.80 (H-3) and the signal at δ C 174.0 (C-11′) and between those at δ H 3.69 as well as 5.97 (H-15) and δ C 168.3 (C-12′), indicating that the 4-(2-carboxy-1-methylpropyl) nicotinic acid moiety should be connected at C-3 and C-15 in the β-dihydroagarofuran skeleton.
The O-isobutyloyl group was located at C-7 as the HMBC spectrum of 2 ( Figure 4 The NOESY spectrum of 2 revealed that the relative stereochemistry of the β-dihydroagarofuran moiety was the same as that of 1.
The effects of the isolated compounds on the L1210 cells were examined. Sesquiterpene alkaloids 1 -3 did not exhibit growth inhibitory activity (IC 50 >100 μg/mL); however 4 exhibited growth inhibitory activity (IC 50 of 0.65 μg/mL). Compound 4 was found to exhibit cytotoxic activities for other cell lines [7, 8] .
Experimental
General: Melting points were recorded on a Yanagimoto micro melting-point apparatus. Optical rotations were measured on a JASCO DIP-360 digital polarimeter. IR spectra were taken on a JASCO IR A-2. UV spectra were recorded on a Shimadzu UV-160 spectrophotometer. The 1 H NMR (400 MHz) and 13 C NMR (100 MHz) spectra were recorded using a JEOL JNM Lambda-400 spectrometer with CDCl 3 as the solvent and TMS as the internal standard. MS spectra being recorded on a JEOL JMS-GCMATE mass spectrometer. Column chromatography (CC) was carried out SiO 2 gel (Wakogel C-200, Wako). TLC: SiO 2 gel 60 F254 plates (Merck), and alkaloids were detected by spraying with Dragendorff's reagent. HPLC: a Senshu SSC-3160 pump equipped with either an ERC-7520 (ERMA)-RI or a Hitachi L-400-UV detector (WL 254 nm). normal phase (NP); Shodex SIL-5E, 10 mm×250 mm, Showa Denko, and reverse phase (RP); CAPCELL PAK Ph UG120Å 5 μm, 10 mm×250 mm, Shiseido.
Plant material:
The plant material was purchased in the Mexico City and identified by Dr. G.O. Caldero´n (El Herbario Nacional de México, Instituto de Biologia, UNAM). The herbarium specimens were deposited at the Instituto de Biologia, UNAM and at the herbarium of the School of Pharmacy, Nihon University.
Extraction and isolation:
The dried stem barks of H. excelsa (1 kg) were crushed and ultrasonically extracted successively using n-hexane (6 L) and 70% aq. EtOH (15 L). The n-hexane extracts were concentrated in vacuo, affording a crude extract (5.2 g). The n-hexane extract exhibited strong cytotoxicity against L1210 cells (IC 50 = 8 g/mL, 70% EtOH ext. IC 50 >50 g/mL). The n-hexane extract was subjected to SiO 2 gel column chromatography with the successive elution solvents of increasing polarity [n-hexane-EtOAc (100:1) (fractions 1-3), (50:1) (fractions 4-6), (30:1) (fractions 7-9), (10:1) (fractions 10-12), EtOAc (fraction 13), MeOH (fraction 14), and acetone (fraction 15)], affording 15 fractions. Fraction 13 exhibited cytotoxicity against L1210 cells (99% inhibition at 25 g/mL). Furthermore, fraction 13 was separated via SiO 2 gel column chromatography [n-hexane-EtOAc (1:1) (fraction 13-1), EtOAc (fraction 13-2), CHCl 3 (fraction 13-3), and acetone (fraction 13-4)], affording 4 fractions. Fraction 13-1 was purified via NP-HPLC using a solvent mixture of n-hexane-EtOAc (2:1, flow rate 3 mL/min) and RP-HPLC (50 % MeCN, flow rate 3 mL/min) to afford 4 (15 mg). Fraction 13-2 was purified via RP-HPLC (50% MeCN) to afford 1 (5 mg) and 2 (5 mg). Fraction 13-3 was purified via SiO 2 gel column chromatography (n-hexaneEtOAc 1:1) and RP-HPLC (45% MeCN, flow rate 3 mL/min) to afford 3 (7 mg). Triacetoxy-1-benzoyl-oxy-4-hydroxy-11-isobutyloyl-oxy-7-oxo-3,15[2′,3′-dimethyl-3′(3″-carboxy-4″-pyridyl) 
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Cytotoxicity assay:
The effects of the isolated compounds on the growth of leukemia cells (L1210) were investigated as follows. Cells were suspended in the RPMI 1640 Medium containing of 100 mg/mL of antibiotics and 10% of fetal bovine serum. Cells were plated in a 96-well microplate (90 L/well) at a density of 1 × 10 5 cells/mL. Furthermore, the compounds and fractions in DMSO at various concentrations with the RPMI 1640 Medium without cells (10 L/well; final DMSO concentration = 0.1%) were added and the plate was incubated for 72 h at 37°C under humidified 5% CO 2 . Subsequently, 10 L of Alamar blue ® (BioSource International, Inc.) was added to each well, and the microplate was incubated for 4 h.
The absorbance A of each well was measured at 575 nm (reference 590 nm) using a microplate reader (BIO-RAD Model 3550). The percent inhibition was calculated by the comparing of A control and A treated .
Inhibition (%) = (1−A treated-blank /A control-blanck ) × 100
Positive controls: betulinic acid (IC 50 of 5.0 μg/mL).
